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(57) ABSTRACT

An electronic module includes a circuit board, a plurality of
electronic components, a plurality of molding layers, at least
one first conductive layer, at least one insulating filler, and one
second conductive layer. The circuit board has a first plane
and at least one grounding pad on the first plane. The elec-
tronic components are mounted on the first plane and electri-
cally connected with the circuit board. The molding layers
cover the electronic components and the first plane. The
trench appears between two adjacent molding layers. The
grounding pad is positioned at the bottom of the trench. The
first conductive layer covers the sidewall of the trench and the
grounding pad. The grounding pad electrically connected
with the first conductive layer. The insulating filler is posi-
tioned in the trench. The second conductive layer covers the
molding layers and the insulating filler, and electrically con-
nects with the first conductive layer.

17 Claims, 5 Drawing Sheets

1
70 -
2 g 60 /22 20
el v
)
38
hi ,
H4-30
h2 f
[6101018)
s Z
™ (
] T
b a 12— 1>0 14b



US 9,089,046 B2

Page 2
(51) Int.ClL (56) References Cited
HO5K 3/10 (2006.01)
HO5K 1/02 (2006.01) U.S. PATENT DOCUMENTS
103K 328 (2006.01) 7478474 B2 1/2009 Issei K
478, ssei Koga
mowssl G e e
: 2006/0145361 Al*  7/2006 Yangetal. ..o 257/787
HOIL 23/552 (2006.01) 2010/0285636 Al  11/2010 Chen
HOIL 25/16 (2006.01) 20110115066 A1* 52011 Kimetal. rooooooocooorenn 257/690
HOIL 23/00 (2006.01) 2012/0187551 Al 7/2012 Kushino et al.
(52) U.S.CL
CPC ....... H01L23/49811 (2013.01); HO1L 23/552 OTHER PUBLICATIONS

(2013.01); HOSK 1/0218 (2013.01); HOSK
3/107 (2013.01); HO5K 3/284 (2013.01); HO5K
9/0037 (2013.01); HOIL 23/562 (2013.01);
HOIL 25/16 (2013.01); HOIL 2224/16
(2013.01); HOSK 2201/0715 (2013.01); HOSK
2201/0919 (2013.01); HOSK 2201/09509
(2013.01); HOSK 2203/1316 (2013.01)

Ling, Ding-Hao, “Electronic Packaging Technology Introduction”,
Dissertation, Taiwan Print Circuit Association, 2010, p. 54, Taiwan.

Search Report and Written Opinion for Application No. 1353123
Co-Pending in France, issued on Nov. 19, 2014, 8 Pages.

* cited by examiner



U.S. Patent Jul. 21, 2015 Sheet 1 of 5 US 9,089,046 B2

1
20’ 780 50 50 /22 20’
////////()/////////\X/&_&%\///////()////////
VIR
h1| R N ,
SIS T4-30
A ne| ||
30t | IR N
QOOQ)

T

! I
14b  14a 12

10
FIG. 1A
11
20
8
30
’ 30

30~/t |
@101010)]
=




U.S. Patent Jul. 21, 2015 Sheet 2 of 5 US 9,089,046 B2

20 40
C
) 7
/
30
' 30
30~ 5()()()()()()()()() QOO0
el
14a IZJ 1>0
80 22 40
20° / g 20°
( (
) ! )
/ /
30
' T30
30 \()OOOOOOO() (01010]0]
7A

14la 12/ S
FIG. 1D



U.S. Patent Jul. 21, 2015 Sheet 3 of 5 US 9,089,046 B2

99 20

, J 0
20 l |2
( N — (
} N N ' }
‘. s
30~/|:O'(T(TCTCT(WT(T(T‘ § § QOO0
(/ J/ S
1da 12 A
FIG. 1E
50 22
AR WA o
\ = Q\ N ~ \
' SEREES '
S 3§0
30-F | N R
QOO0
N
14a 12/ >

FIG, IF



U.S. Patent Jul. 21, 2015 Sheet 4 of 5 US 9,089,046 B2

20° 50 60 922 20°
| // \
/ N § !
I a—
Q)
t ——
[ ,
lia 12’// ;%
FIG. 1G
1

20 i? 50 69///22 20
////////(Y////////\X/&_&% ///////()////////

N
IR TR
N | R
N R 30
N N
» »
N N Q
N R / T30
t N hz
N N
30 | IN N
QOOQ

T

! !
14b  14a 12

FIG. 1H



U.S. Patent Jul. 21, 2015 Sheet 5 of 5 US 9,089,046 B2

1’
70 =
20’ 50 60/22 20’
///////X////’////\/\)L7J/////////X///////
! N ’ I~ I
LN
N N H4-30
304/ IS
/ QOO0
| [ |
14b 14’3 19— ) 14b
10
: 2
20’ 730 50 60 /22 20’
///////()l(/////’////k)( ///////()/(///////
S
N N[ Ti-30
30-f N R
/\ 0000
7
/] l\ L / | ( \
e /) ) ’
16 142 12 ’ 16 14b°
14b’ 10



US 9,089,046 B2

1
ELECTRONIC MODULE AND METHOD FOR
SAME

BACKGROUND

1. Technical Field

The invention relates to an electronic module and the
manufacturing method for the same, and in particular, to an
electronic module with an electro-magnetic interference
(EMI) shielding structure and the manufacturing method for
the same.

2. Description of Related Art

In the modern electronic module, the electronic compo-
nents are usually electrically connected with the wiring
board, so that the electronic signal could be transmit between
the electronic components and the wiring board. However,
some of the electronic components like high frequency digit
components and radio frequency (RF) components generate
the electro-magnetic interference, so that the operation of the
electronic component inside the electronic module may be
influenced. That is to say, the interference might appear inside
the electronic module, and the normal operation of the elec-
tronic component is affected.

SUMMARY

The present invention provides an electronic module with
an electro-magnetic interference shielding structure.

The present invention provides a manufacturing method to
fabricate the above-mention electronic module.

The present invention provides an electronic module
including a circuit board, a plurality of electronic compo-
nents, a plurality of molding layers, at least one first conduc-
tive layer, at least one insulating filler and one second con-
ductive layer. The circuit board has a first plane and at least
one grounding pad, where the grounding pad is on the first
plane. The electronic components are mounted on the first
plane and electrically connected with the circuit board. The
molding layers cover the electronic components and the first
plane. A trench appears between two of the adjacent molding
layers. The grounding pad is positioned at the bottom of the
trench. The first conductive layer covers the side wall of the
trench and the grounding pad, and the first conductive layer
electrically connects with the grounding pad. The insulating
filler is filled in the trench. The second conductive layer
covers the molding layers and the insulating filler. Besides,
the first conductive layer electrically connects with the sec-
ond conductive layer. The insulating filler is positioned
between the second conductive layer and the first conductive
layer.

The present invention provides a manufacturing method of
the electronic module. Firstly, an electronic molding module
is provided. The electronic molding module includes a circuit
board, a plurality of electronic components and the molding
compound layer. The circuit board includes a first plane and at
least one grounding pad, in which the grounding pad is
located on the first plane. The electronic components are
mounted on the first plane and electrically connected with the
circuit board. The molding compound layer is positioned on
the first plane and covers the first plane, the grounding pad,
and the electronic components. Next, a protecting layer is
formed on and covers the molding compound layer. After
that, the molding compound layer and the protecting layer are
diced to form a plurality of molding layers and at least one
trench. The trench appears between two of the adjacent mold-
ing layers and exposes the grounding pad. Next, the first
conductive layer is formed in the trench. The first conductive

10

15

20

25

30

35

40

45

50

55

60

65

2

layer covers the side wall of the trench and the grounding pad,
and is electrically connected with the grounding pad. Then,
the insulating filler is formed in the trench. After that, the
second conductive layer is formed on the molding layers and
the insulating filler. The first conductive layer is electrically
connected with the second conductive layer.

To sum up, the present invention provides the electronic
module and the manufacturing method for the same. The first
conductive layer covers the side wall of the trench and con-
nects with the grounding pad. The second conductive layer
covers the molding layers and the insulating filler, and con-
nects with the first conductive layer and the grounding pad.
Thus, the first conductive layer and the second conductive
layer are taken as the electro-magnetic interference shielding
structure, so as to prevent the operation of the electronic
components from the influence of the electro-magnetic inter-
ference. Hence, the influence of the electro-magnetic inter-
ference to the operational electronic components might be
decreased.

In order to further appreciate the characteristic and techni-
cal contents of the present invention, references are hereunder
made to the detailed descriptions and appended drawings in
connection with the present invention. However, the
appended drawings are merely shown for exemplary purpose
rather than being used to restrict the scope of the present
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the present disclosure, and are incor-
porated in and constitute a part of this specification. The
drawings illustrate exemplary embodiments of the present
disclosure and, together with the description, serve to explain
the principles of the present disclosure.

FIG. 1A is a cross-sectional view of the electronic module
in an embodiment of the present invention.

FIG. 1B to FIG. 1H illustrate the manufacturing method of
the electronic module in FIG. 1A.

FIG.11is across-sectional view of the electronic modulein
another embodiment of the present invention.

FIG. 2 is a cross-sectional view of the electronic module in
another embodiment of the present invention.

DESCRIPTION OF THE EXEMPLARY
EMBODIMENTS

FIG. 1A is a cross-sectional view of the electronic module
1 in an embodiment of the present invention. The electronic
module 1 shown in FIG. 1A includes a circuit board 10, a
plurality of electronic components 30, a plurality of molding
layers 20', at least one first conductive layer 50, at least one
insulating filler 60 and one second conductive layer 70.

Referring to FIG. 1A, the circuit board 10 includes a first
plane 144, four side walls 145 and at least one grounding pad
12. The four side walls 145 are adjacent to the first plane 144,
and connected with the edge of the first plane 14a. It’s nec-
essary to mention that FIG. 1A is a cross-sectional view ofthe
electronic module 1, and thus the number of the side walls 145
in FIG. 1A is two. However, in reality, a person of ordinary
skill in the art can recognize that the electronic module 1 is a
three dimensional structure, so that the number of the side
walls 145 of the circuit board 10 is four.

The grounding pad 12 is positioned on the first plane 14a.
Besides, no restriction is intended for the shape and the size of
the grounding pad 12, that is to say, the shape of the grounding
pad 12 could be strip-shaped, round disk-shaped or square
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disk-shaped. In addition, the number of the grounding pad 12
included by the electronic module 1 could be one or more.
While the number of the grounding pad 12 is more than one,
the grounding pads 12 could be arranged in a line. A plurality
of'the electronic components 30 are mounted on the first plane
14a, and electrically connected with the first plane 14a. Fur-
thermore, the height of the highest electronic component 30
among all the electronic components 30 relative to the first
plane 14a is h2.

A plurality of molding layers 20' encapsulate the electronic
components 30 and cover the first plane 14a of the circuit
board 10. The molding layers 20' could encapsulate one or
more electronic components 30. Taking the FIG. 1A for
example, the number of the electronic components 30 encap-
sulated by the molding layer 20' on the right is two. The
material of the molding layers 20' contain 10 to 20 wt %
epoxy resin, and the coefficient of thermal expansion of the
molding layers 20' is that a1:0.6x10-5/1 to 1.0x10-5/]
and/or a.2:3.5x10-5/] to 4.5x10-5/]. In addition, a trench
22 appears between two adjacent molding layers 20'. The
grounding pad 12 is at the bottom of the trench 22.

In this embodiment, the circuit board 10 is a double side
wiring board. However, in other embodiment, the circuit
board 10 could be a multilayer wiring board. While the circuit
board 10 is the multilayer wiring board, the electronic com-
ponents 30 are mounted on the outer wiring layer of the circuit
board 10 and electrically connected with the outer wiring
layer. Besides, two of the wiring layers inside the circuit
board 10 might be electrically connected with each other via
the through hole or the blind hole. It is worth noting that no
restriction is intended for the number of the layers in the
circuit board 10 in the present invention.

On the other hand, the electronic components 30 could be
dies or packaged chips. In addition, the electronic compo-
nents 30 could be the passive components, such as resistors,
inductors or capacitors. In this embodiment, the flip-chip
packaging might be utilizes to mount the electronic compo-
nents 30 on the first plane 14a. However, in other embodi-
ment, the method of wire-bonding packaging might be uti-
lizes to mount the electronic components 30 on the first plane
14a.

In the embodiment referring to the FIG. 1A, the number of
the grounding pad 12 in the electronic module 1 might be just
one. Besides, the grounding pad 12 is positioned at the bottom
of the trench 22. However, in other embodiment, the number
of the grounding pad 12 in the electronic module 1 might be
more than one. Some of the grounding pads 12 might be
positioned at other region expect the trench 22 and encapsu-
lated by the molding layers 20", and the other grounding pads
12 might be positioned at the bottom of the trench 22 and
might not be covered by the molding layers 20'.

In addition, referring to FIG. 1A, the first conductive layer
50 covers the side wall of the trench 22 and the grounding pad
12 at the bottom of the trench 22. The above-mentioned first
conductive layer 50 electrically connects with the grounding
pad 12. That is to say, the first conductive layer 50 is the
conductive layer inside the trench 22. In other embodiment,
the electronic module 1 might include a plurality of trenches
22 which can’t connect with each other, so that the number of
the first conductive layer 50 inside the electronic module 1
might be more than one. Therefore, no restriction is intended
for the numbers of both the trench 22 and the first conductive
layer 50 in the circuit board 10 in the present invention.

The insulating filler 60 is formed in the trench 22. The
material of the insulating filler 60 contain 10 to 20 wt % epoxy
resin, and the coefficient of thermal expansion of the insulat-
ing filler 60 is that c1:0.6x10-5/1 to 1.0x10-5/] and/or
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a2:3.5x10-5/1 to 4.5x10-5/]. Moreover, the height of the
insulating filler 60 relative to the first plane 14q is hl. The
height of the insulating filler 60 h1 is greater than the height
of the highest electronic component 30 h2, that’s to say,
height of the insulating filler 60 h1 is greater than the heights
of all the electronic components 30 relative to the first plane
14a.

In the embodiment, the material of the molding layers 20'
and the insulating filler 60 might be the same or similar to
each other. For example, the material of both the insulating
filler and the molding layers contain 10 to 20 wt % epoxy
resin, so that the coefficient of thermal expansion of the
molding layers 20' and the insulating filler 60 might be simi-
lar. The coefficient of thermal expansion of the molding lay-
ers 20" and the insulating filler 60 are similar. Hence, the
degree of the board warp in the electronic module 1 might be
decreased while the temperature is change. Thus, the reliabil-
ity of the electronic module 1 might be increased.

Furthermore, in the embodiment, the thickness of the first
conductive layer 50 might be within 30 um. The thinner the
first conductive layer 50 is, the smaller the volume of the first
conductive layer 50 is changed on the influence of the thermal
expansion. Besides, while the thickness of the first conductive
layer 50 is less than 30 um, the degree of the board warp in the
electronic module 1 might be decreased, and the reliability of
the electronic module 1 might be increased. However, the
present invention is not limited thereto. The thickness of the
above-mentioned first conductive layer 50 could be adjusted
depend on various condition.

Referring to FIG. 1A, the second conductive layer 70 cov-
ers the molding layers 20" and the insulating filler 60. The top
surface of the molding layers 20', and the insulating filler 60
are covered by the second conductive layer 70. Thus, the
insulating filler 60 is positioned between the first conductive
layer 50 and the second conductive layer 70. The insulating
filler 60 could contact to both the first conductive layer 50 and
the second conductive layer 70. The second conductive layer
70 extends from the top surface of the molding layers 20" to
the side surface of the molding layers 20' and at least one of
the side walls 1454 of the circuit board 10, so that the second
conductive layer 70 covers the side surface of the molding
layers 20'.

In addition, no restriction is intended for extending length
of'the second conductive layer 70 in the present invention. As
shown in FIG. 1A, in the embodiment, the second conductive
layer 70 could cover at least one of the side walls 145 entirely.
On the other hand, the second conductive layer 70 could cover
at least one of the side walls 145 partially. In other embodi-
ment, the second conductive layer 70 could not extend to any
one of the four side walls 14b. That’s to say, the second
conductive layer 70 could not cover any one of the four side
walls 145. Furthermore, the second conductive layer 70 is
electrically connected with the first conductive layer 50.

FIG. 1B to FIG. 1H illustrate of the manufacturing method
of the electronic module 1. Referring to 1B, first of all, an
electronic molding module 11 is provided. It’s necessary to
mention that the electronic molding module 11 is a semi-
finished product of the electronic module 1. The electronic
molding module 11 includes a circuit board 10, a plurality of
the electronic components 30 and a molding compound layer
20. The electronic components 30 are mounted on the circuit
board 10, so that the electronic components 30 are located on
the first plane 144 and electrically connected with the circuit
board 10.

In addition, the electronic molding module 11 could be
made from dicing a large-scale molding module. That’s to
say, laser cutting or mechanical cutting could be utilized to
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dice the large-scale molding module to form the electronic
molding module 11. The structure of the electronic molding
module 11 is similar to that of the large-scale molding mod-
ule. For instance, the large-scale molding module includes a
large-scale circuit board, a plurality of electronic components
and a molding compound layer. The electronic components
are mounted on the large-scale circuit board, and the molding
compound layer encapsulates the electronic components.

Referring to FIG. 1C, next, a protecting layer 40 is formed
on the molding compound layer 20 and covers the molding
compound layer 20. The material of the protecting layer 40
contains silicon dioxide powder and poly methyl methacry-
late. The protecting layer 40 could absorb the particle such as
dust. The method of forming the protecting layer 40 includes
coating a protecting compound layer (not shown in the figure)
on the molding compound layer 20. After that, the protecting
compound layer is cured to form a protecting layer 40 on the
molding compound layer 20. The protecting compound layer
could be cured by heat or ultraviolet radiation. However, no
restriction is intended for curing the protecting compound
layer in the present invention.

Referring to FIG. 1D, next, the molding compound layer
20 and the protecting layer 40 are cut to form a plurality of
molding layers 20' and at least one trench 22. The trench 22 is
positioned between two adjacent molding layers 20', and
exposes the grounding pad 12. In addition, the above-men-
tioned cutting process is only utilized to cut the molding
compound layer 20 and the protecting layer 40 rather than to
cut the circuit board 10 into a plurality of circuit boards.

The method of laser cutting or mechanical cutting could be
utilizes to cut the molding compound layer 20 and the pro-
tecting layer 40. The laser beam 80 of the laser cutting could
be green laser, that is, the wavelength of the laser beam 80 is
such as 532 nm. After laser cutting, a small section of the
molding compound layer 20 might remain at the bottom of the
trench 22, that’s to say, the small section of the molding
compound layer 20 might remain on the top of the grounding
pad 12. The remaining molding compound affects the quality
of electrically connection between the first conductive layer
50 and the grounding pad 12 formed in the following process.
Thus, the process of desmear could be performed after laser
cutting. For instance, the chemical agent or the plasma is
utilized to remove the molding compound layer 20 remained
on the grounding pad 12. Therefore, the quality of the elec-
trically connection between the first conductive layer 50 and
the grounding pad 12 could be maintain.

On the other hand, the dust which affects the quality of the
electronic module 1 might be produced during the process of
laser cutting. However, since the protecting layer 40 covers
the molding compound layer 20, the dust doesn’t attach the
molding compound layer 20. That’s to say, the protecting
layer 40 could protect the molding compound layer 20 from
the influence of the dust caused by laser cutting. In addition,
in other embodiment, other cutting method could be utilized.
No restriction is intended for cutting the molding compound
layer 20 and the protecting layer 40 in the present invention.

Referring to FIG. 1E, next, the first conductive layer 50 is
formed in the trench 22 and covers the protecting layer 40
partially. Specifically, the first conductive layer 50 covers the
side walls of the trench 22, the grounding pad 12 and a part of
the protecting layer 40 surrounded the opening of the trench
22. The first conductive layer 50 is electrically connected with
the grounding pad 12. It’s necessary to mention that the
method to form the first conductive layer 50 could be sput-
tering, printing and spraying. However, no restriction is
intended for the method to form the first conductive layer 50
in the present invention.
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Referring to FIG. 1F, next, the insulating filler 60 contacted
the first conductive layer 50 is formed in the trench 22. The
process of forming the insulating filler 60 includes that the
insulated filling compound is filled into the trench 22, and
then the insulated filling compound is cured. Thus, the insu-
lating filler 60 is formed in the trench 22.

It’s necessary to mention that the width of the trench 22 is
80 um. Hence, in the embodiment, the viscosity of the insu-
lated filling compound is less than 40 cps, so as to decrease the
difficulty of filling the insulated filling compound into the
trench 22. On the other hand, the method of curing the insu-
lated filling compound includes heating or ultraviolet radia-
tion. However, no restriction is intended for curing the insu-
lated filling compound in the present invention.

Referring to FIG. 1G, next, the protecting layer 40 is
removed by the chemical agent, so as to expose the molding
layers 20'. In addition, in the process of removing the protect-
ing layer 40, the first conductive layer 50 covering on the
protecting layer 40 is removed simultaneously. Then, refer-
ring to the FIG. 1H, the second conductive layer 70 is formed
on the molding layers 20" and the insulating filler 60, and
electrically connected with the first conductive layer 50. In
addition, the second conductive layer 70 extends from the top
surface of the molding layers 20' to the side wall of the
molding layers 20" and the side walls 145 of the circuit board
10 (as shown in FIG. 1H).

Moreover, no restriction is intended for the extending
length of the second conductive layer 70. For example, the
second conductive layer 70 could cover at least one of the side
walls 145 entirely. On the other hand, the second conductive
layer 70 could cover at least one of the side walls 145 partially.
Besides, the second conductive layer 70 electrically connects
with the first conductive layer 50. The insulating filler 60
could contact with the first conductive layer 50 and the second
conductive layer 70. The insulating filler 60 is positioned
between the first conductive layer 50 and the second conduc-
tive layer 70.

FIG.11is across-sectional view of the electronic modulein
another embodiment of the present invention. Referring to
FIG. 11, it is different from the electronic module 1 in the
previous embodiment. In this embodiment, the second con-
ductive layer 70 could not extend to any one of side walls 145.
It means that the second conductive layer 70 does not cover
any one of side walls 145. As shown in the FIG. 11, the second
conductive layer 70 could only extend from the top surface of
the molding layers 20" to the side wall of the molding layers
20'.

FIG. 2 is a cross-sectional view of the electronic module 2
in another embodiment of the present invention. The elec-
tronic module 2 in FIG. 2 includes a circuit board 10, a
plurality of the electronic components 30, a plurality of the
molding layers 20", at least one first conductive layer 50, at
least one insulating filler 60 and one second conductive layer
70'.

Referring to FIG. 2, it is different from electronic module 1
in the previous embodiment. The electronic module 2 in this
embodiment further includes four side walls 145" and at least
one side pad 16. The side pad 16 is positioned on at least one
of'the side walls 145", and at least one side pad 16 is connected
to the ground. For example, the side pads 16 electrically
connect to the grounding pad 12 or electrically connect to the
grounding plane of the circuit board 10'(not shown in FIG. 2).
In addition, the electronic module 2 has a plurality of side
pads 16 in FIG. 2 (there are two side pads 16 in FIG. 2).
However, in other embodiment, the number of the side pads
16 might be just one, no restriction is intended for the number
of the side pads 16 in the present invention.
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The side walls 14%' is adjacent to the first plane 14a.
Besides, the second conductive layer 70" extends from the
side walls of the molding layers 20’ to the side pads 16, and
electrically connects to the side pads 16, so that the grounding
pad 12 could electrically connect the side pads 16 though the
first conductive layer 50 and the second conductive layer 70'.

Furthermore, as shown in FIG. 2, in this embodiment, the
side pads 16 positioned on the middle of the side wall 145"
However, in other embodiment, the side pads 16 could be
positioned on other place of the side wall 144'. For instance,
the side pads 16 could be close to the first plane 144 or far
away from the first plane 14a. No restriction is intended for
the position of the side pads 16 in the present invention.

Moreover, the second conductive layer 70' should contact
to the side pads 16, so as to electrically connect with the side
pads 16. No restriction is intended for the extending length of
the second conductive layer 70' in the present invention.
That’s to say, the second conductive layer 70' might cover the
side wall 144 entirely or partially.

It’s necessary to mention that the above-mentioned manu-
facturing method of the electronic module 2 is the same as
that of the electronic modules 1 shown in FIG. 1B to FIG. 1H.
Thus, a person skilled in the art could find out the manufac-
turing method of the electronic module 2 from that of the
electronic module 1 shown in FIG. 1B to FIG. 1H. Even
though the manufacturing method of the electronic module 2
doesn’t show here, the above-mention description is suffi-
cient to know for the person skill in the art.

To sum up, the present invention provides an electronic
module and the manufacturing method of the same. The
above-mentioned electronic module includes the circuit
board, a plurality of electronic components, a plurality of
molding layers, at least one first conductive layer, at least one
insulating filler and the second conductive layer. The elec-
tronic module takes the first conductive layer and the second
conductive layer as the shield structure of electro-magnetic
interference to provide the inner electronic components
against the electro-magnetic interference.

In addition, since the difference between the thermal
expansion coefficient of both the insulating filler and the
molding layers is small, the degree of the board warp in the
electronic module might be decreased while the temperature
is change. Thus, the reliability of the electronic module might
be increased. In addition, in the manufacturing method of
present invention, the protecting layer is utilized to prevent
the molding compound layer being polluted from the particle
such as dust produced in the process of laser cutting the
molding compound layer and the protecting layer, so as to
decrease the bad influence of the particle to the electronic
module.

The invention being thus described, it will be obvious that
the same may be varied in many ways. Such variations are not
to be regarded as a departure from the spirit and scope of the
invention, and all such modifications as would be obvious to
one skilled in the art are intended to be included within the
scope of the following claims.

What is claimed is:

1. An electronic module, comprising:

a circuit board with a first plane and at least one grounding
pad, wherein the at least one grounding pad is located on
the first plane;

a plurality of electronic components mounted on the first
plane and electrically connected with the circuit board;

a plurality of molding layers covering the electronic com-
ponents and the first plane, wherein a trench appears
between two adjacent molding layers, and at least one
grounding pad is located at the bottom of the trench;
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at least one first conductive layer covered the side wall of

the trench and the at least one grounding pad, and elec-

trically connected with the at least one grounding pad;
at least one insulating filler is filled in the trench; and

one second conductive layer covering the molding layers

and the at least one insulating filler and electrically con-

nected with the first conductive layer, wherein the at
least one insulating filler is positioned between the sec-
ond conductive layer and the first conductive layer.

2. The electronic module of claim 1, wherein the material
of'the insulating filler and the molding layers contain 10 to 20
wt % epoxy resin.

3. The electronic module of claim 1, wherein the insulating
filler is contacted to the at least one first conductive layer and
the second conductive layer.

4. The electronic module of claim 1, wherein the height of
the insulating filler is greater than the height of the electronic
components relative to the first plane.

5. The electronic module of claim 1, wherein the circuit
board further comprises four side walls adjacent to the first
plane, and the second conductive layer extends to one of the
side walls.

6. The electronic module of claim 5, wherein the second
conductive layer covers one of the side walls entirely.

7. The electronic module of claim 5, wherein the second
conductive layer covers one of the side walls partially.

8. The electronic module of claim 5, wherein the circuit
board further comprises at least one side pad, wherein the at
least one side pad is positioned on one of the side walls,
wherein the second conductive layer extends to the side walls
and electrically connects with the at least one side pad.

9. The electronic module of claim 1, wherein the width of
the trench is 80 um, and the thickness of the first conductive
layer is 30 um.

10. A manufacturing method of an electronic module, com-
prising:

providing an electronic molding module comprising:

a circuit board with a first plane and at least one ground-
ing pad on the first plane;

a plurality of the electronic components mounted on the
first plane and electrically connected with the circuit
board; and

amolding compound layer on the first plane, wherein the
molding compound layer encapsulates the first plane,
the at least one grounding pad and the electronic com-
ponents;

forming a protecting layer on the molding compound layer,

wherein the protecting layer covers the molding com-

pound layer;

cutting the molding compound layer and the protecting

layer to form a plurality of molding layers and at least a

trench, wherein the trench appears between two adjacent

molding layers and exposed the at least one grounding
pad;

forming at least one first conductive layer on the trench,

wherein the first conductive layer covers the side walls

of the trench and the part of the protecting layer and
electrically connects to the at least one grounding pad;

after forming the first conductive layer, forming at least one
insulating filler in the trench;

after filling the at least one insulating filler into the trench,

removing the protecting layer to expose the molding

layers; and

forming a second conductive layer on the molding layers

and the at least one insulating filler, wherein the second

conductive layer electrically connect with the first con-
ductive layer.
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11. The manufacturing method of an electronic module of
claim 10, wherein the process of forming the protecting layer
comprising:

coating a protecting compound layer on the molding com-

pound layer, wherein the protecting compound layer 5
covers the molding compound layer; and

curing the protecting compound layer.

12. The manufacturing method of an electronic module of
claim 10, wherein the process of forming the insulating filler
in the trench comprising: 10

filling at least one insulated filling compound into the

trench, wherein the viscosity of the at least one insulated
filling compound is below 40 cps; and

curing the at least one insulated filling compound.

13. The manufacturing method of an electronic module of 15
claim 10, wherein the material of the protecting layer com-
prises silicon dioxide powder and poly methyl methacrylate.

14. The manufacturing method of an electronic module of
claim 10, wherein the circuit board further comprises four
side walls adjacent to the first plane, and the second conduc- 20
tive layer extends to at least one of the side walls.

15. The manufacturing method of an electronic module of
claim 14, wherein the second conductive layer covers the at
least one of the side walls entirely.

16. The manufacturing method of an electronic module of 25
claim 14, wherein the second conductive layer covers the at
least one of the side walls partially.

17. The manufacturing method of an electronic module of
claim 14, wherein the circuit board further comprises at least
one side pads positioned on one of the side walls, and the 30
second conductive layer extends to the side wall and electri-
cally connects with the side pads.
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